William J. Cahill, Jr.

Vice President

. Consolidated Edison Company of New York, inc.
4 Irving Place, New York, N Y 10003
~ Telephone (212) 460-3819

November 14, 1975

et .~ RE: 1Indian Point Unit No. 2
: Docket No. 50-247

Mr. Robert W, Reid, Chief: -

" "Operating Reactors Branch #4
Division of Reactor Licensing v
U.S. Nuclear Regulatory Commission
Washington, D.C, 20555

Dear Mr. Reid:

Your letter of October 14, 1975 requested 1nformatlon
regarding the reactor vessel support system for. Indian
Point Unit No. 2, Attached are con Edison's answers
to Questions 1 and 2 forwarded by your Mechanical
Engineering Branch.

A schedule for answering the additional questions con-
cerning a break analysis. at the reactor vessel nozzle
and a reactor cavity multi-node pressure response
analysis will be provided by December 8, 1975,

.Very truly yours, S fEre o

cﬁééfgf?i%§,4,

" William J. ca 111 Jr.
Vice President
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. MECHANICAL ENGINEERING BRANCH -

.~ " 'REQUEST FOR ADDITIONAL INFORMATION

VT
A\

1. Provide engineering drawings of ‘the reactor support system sufficient
“to show the geometry of all prlnc1pal.elements and materlals of con-
structlon . . _ , o o : :

'":The.reactor vessel.supports-con51st of a bon sectlonvrfng glrder at ached .
'h to the concrete shleld wall | The bottom fiange and the out51de c1rcum—vf; f
'ference of the ring glrder 1s.1n contlnuous contact w1th the relnforced

'::7concrete foundatlon (except for neutron detector openlngs) The support
:;TTEof the vessel 1tself 1s by means of four support shoes w1th coollng _
ri}i-plates fastened to the rlng glrder. The support shoes surround a weld
u'hfibulld -up on four alternate reactor vessel nozzles and thus permlt radlal

fdithermal growth of the reactor vessel but restraln the vessel agalnst

'ff;hflateral torSLQnal and. downward vertlcal motlon. ;VfV

l The pr1nc1pa1 members of the reactor support system are shown in the e

*_draw1ngs llsted below

9321 F 1152ﬁ ,Contalnment Interlor Concrete~— Relnforc1ng Detalls -
7 Sht. 2 .. T s L
9321 F 128u - Reactor Vessel Support Steel TR
-7 9321-F-1327  Reactor Support - Anchor Bolt Details = == 0
Wk 209321~-F-1328 Metal -Forms: for Reactor Vessel. Sht. 1. .
© . -9321-F-1329 ]  Metal. forms for Reactor Vessel. Sht. 2 - :
9321-F-1330. Metal Forms For:Reactor Vessel, Sht.?3

_ 9321-F luui " Interior Concrete-Reinforcing Details - .
skt 8321-F-1125 - Containment- Reactor Pit-Concrete and Re1nforc1ng Detalls j
* . .9321-F-1126+ = Containment - Interior Concrete. .« - SEATT R A
0 9321-F-1151 eContalnnent - Interior Concrete - Re1nforc1ng Detalls -

4 ¢ - 685-J-088. :Reactor Vessel - Support Hardware-”}d'_n‘“:fn';.s'iqéiaagsf'

';;. Twelve copies of"theseﬁdraWings are attachedffor your,use;



MECHANICAL EIGIVVERING BQAICH.

» RLQUEST FOR ADDITIONAL INFORMATION '

2. Specify the detail deSign loads used in the'orlglnal de31gn analyses
.. ... of the reactor supports giving magni tude, direction of appllcatlon and
.2 :... ... the basis for each load. Also provide the calculated maximum stress.
...+ 1in each principal element of the support system and the correspondlng
allowable stresses. ' o T et e e
’f.jf The bas1s for de31gn of the Indlan Polnt Unlt No. 2 reactor vessel support b
35”f system 1ncluded cons1deratlon of breaks out31de the prlmary shleld wall
'f“Breaks between the reactor coolant pump and the ell chated before the reactc

nozzle were c cns:.dered fcr the cold legs cf the reactcr: coc]ant system - On

the hot legs,vbreaks at the steam generator lnlets were ana]yzed._tj

giThe reactor vessel support system was sazed using maiimuu combinediload

set cases of (l) 1, 108 klps tangentlal 322 klpS radlal and 1 329 Kips

: vertlcal (2) 613 klpS tangentlal 322 klpS radlal and 1, 459 klpS ver-. -
5;:11 tlcal and (3) 1,006 k;ps tangentlal,_--Z klpS radlal and ..4 klps ver=~.e:fﬁw
?:tlcal._ Each load set was applled to an 1nd1v1dual support 1n the deSLgn B
?;phase. The loads applled ln the analy31s of the support system were

';*L;{d yed from the crlterla dns the FSAR for Indlan P01nt Unlt No. 2..L‘Cléﬁ-f?if

f; The reactor vessel support system was analyzed for the loadlng combln-:'
jiatlon of the normal loads, selsmlc loads, and the loads due to postulated
f.plpe ruptures. These loads are con81dered to be statlcally applled to-f' ﬁ?f

: the vessel : The plpe rupture loadlng effect on the support con81ders the

wijet thrust actlng nprmail: to. the plane of the postulated plpe rupturecwrthtu;a;
;a” .a magnltude equal to the operatlng pressure multlplled by the plpe flowatﬁyagz

- area.

Table 1 shows the maximum loads and comblned loads derlved from the appll-'

catlon of this crlterla to the reactor vessel supports. These loads are

" Cee - SATRITIT M mSmems mr Setin e e M el AL s L caMan G e Aine e sr e e R Ao ® £L e 2t @ Rem L ¢ aeie e mmas a8 o4
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applled in the analy51s to each 1nd1v1dual support ASince the applied
/.
lateral loads on the reactor vessel are re51sted by two support shoes.

.’the total lateral load applled to the reactor vessel is tw1ce that applled

'~'to each shoe. The hlghest lateral load the reactor vessel w1ll see «-:J;h'

RN given the above descrlbed de31gn ba81s is 2 218 klpS. The steam generator

'fsupports and the reactor coolant pump supports attached to the unbroken

L

‘”b.loops also re81st the applled lateral loads ThlS effect Whlch was con-

“f'servatlvely not 1ncluded. 1s SLgnlflcant as 1t w:x.l1 reduce the loads

’transferred to the vessel support, since the total loads would be redls- R

"7l&tr1buted to all the supports.;fi*':"‘:

g The Indlan 901nt Unlt No. 2 Reactor Coolant System was not

f:.de51gned | for the comblnatlon of the selsmlc and blowdown loads. How-?lhv

S o
PR S  lee

'-{type of supports as Indman Pcnnt 2 The ana]y51s has been performed as: cp&ze

“w'ever. an analy81s for thls comblnatlon of loadlngs has been performed for

'7the Indlan 901nt Unlt No. 3 Reactor Coolant System. w,ach has the. same

-

out lined below.

‘5(1) A lumped mass dynamlc mathematlcal model of the prlmary coolant

."loop and support system was developed.

~,(QQnQThls dynamacmmodel was subjected to multlple 51multaneous tlmegl“PLE'Swh

,7dh1story hydraullc forc1ng functlons for the blowﬂown analy81s.:";f;ff::
-Lwéh-The double-ended ruptures were located at places of large changet_pga;ea
Aln flexlblllty. Time hlstory response of the total structure to -

Ll these condltaons was computed and reduced to tlme hlstory stresses.n’;ig

“am é¢{3)a.rhe dynamicimodel.was'thenlsubjected to.a floor‘r88pbnsehspectraa l;;ﬁ,

- earthquake analysis{ o

-
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':(4),¥The loads as deternlned above ‘were used for an evaluatlon of the

: /-
}stresses along the plplng system

- (8)  The stresses astdetermined from the basis described above'are'lower '
g than the allowable stresses calculated by u51ng the approach des-

':_crlbed in WCAP 5890 Rev. l and the follow1ng parameters - f7lf-

: jfffji~i -(i) A20% of the unlform straln on the allowable membrane and hfd

faverage straln. and f’";*;,;;yg;_;

"Tf(ii)- 23 100 p31 as the at temperature yleld 1n the ax1a1 dlrec-'

i??tlon. Thls value 1s based on the mlnlmum value of the at- ;f”:
':i temperature yleld 1n the loop\dlrectlon as measured W1th ?:
;ﬁﬁfffoil;in{ .fsamples from the Un1t No. 2 plplng 1ncreased by 10% for the .
e dflncrease 1n strength 1n-go1ng from the loop to the ax1al |
?C}Hiﬁgﬂafiffgfi dlrectlon.' The ten91le tests on the Unlt No. 2 plplng materlali
i .‘-at-temperature ylelded at a mlnlmum value of 20 900 p51. a@' |

"hmax1mum of 29 700 p51 and an average over eleven samples of

;f;a;tBased on the above analy31s, 1t 1s concluded that the Unlt No..2 Reactor
'?ff_Coolant System can stand the comblnatlon of blowdown and selsmlc loads

'w1th1n acceptable stress llmlts.f:w“

i;v'The concrete waIl‘was de51gned to the requlrements of the 1963 Amer1can1
"::Concrete Instltute Code (ACI) For the applled Loads in Table 1 the
;'1";: maximum bearlng stress was determlned tc acur in- ‘the ccncrete under

' the rlng glrder.A The ca bulated stresses at that lccatlon fcr comb:.ned
”-selsmlc plus plpe loads were determlned ta be ]ess than the ACI a]Jowable

Stresses.




,The ring girder wasldesigned to the. meduirements’of the 1963
vamerican-I:stitute of Steel Construction Code (AISC) i For the
iapplied loads in Table 1 the maximum stress is calculated to beb-
“less than the AISC allowable stress for non- normal loading B
Jconditions associated with plant emergency conditions.: Thep;‘w

‘eextreme 1oadings of the pipe rupture are, therefore,vbelow this'

S stress limit used for the upset conditions. 'Qfdl:f;;'gffha‘

T-The reactor vessel shoes were designed to the requirement of
-Tﬁfthe AISC Code also.i For the applied loads, the maximum stress i'
"fuwas a shear stress in the pins between the shoe and the cooling

:;fh_plate/ring girder assembly. The shear stress in these pins iSf»u'h"h'

.calculated to be less than the shear yield stress for the pins. ;

'h_,;The ring girder and the shoe are both held to stresses below 'gfﬁ'hh“

“fthe yield stress of the material This is very conservative,-“::m:

'“’4"as additional capacity could be developed by taking the plastic__';';"

'“_response of the structures into account. f

TIzThe primary shield wall was also designed for two loading conditions due>

géto a split in thezreactor.' The stress in the reinforcing was : limited Lol
‘ithe tensile strength of the bars.TYThe first load considered was a1’ 0" —
‘ﬁisflpwide longitudinal split along theilength of the reactor. The vessel is
- .':assumed accelerated through a six—inch distance against the support wall
li?%_l‘by the Jet Force caused by a 2200 psi pressure which results in a. live

*ifi_iload of 625'k/ft. This load is imposed by considering an impact factor




i”f”-above the contalnnent llner plus a 1" llner plate embedded on top of

" reactor contents ,Thls produces a’ rebar stress of 86 k51. The rebar l

P crete poured on rock._

w . ‘A

s+ “of two. The'maximun rebar stress is 65.5 ksi., ~ The second load con-

~~ sidered a pressure bulld up. of 1000 p51 1n51de the plt due to release of

" used is ASTH 'A u32 with an ultlmate ten51le strength of 96 k51.

To protect the contalnnent base llner an average of 2' of concrete. _'

the concrete was prov1ded at the bottom of the Contalnnent Reactor Cavlty‘;'

Plt-_ Below the contalnment llner plate is 4 1/2 ft. of structural con

P
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IPP - MAXIMUM FORCES ACTING ON A REACTOR' VESSEL SUPPORT

-
14
» A

- B

D .

2:,

REACTOR
VESSEL

WEIGHT -
& PIPING
REACTIONS

PIPE;_
BREAX -
CASE II

PIPE -
BREAK
CASE III

EARTHQUAKE
Z § VERTICAL
DIRECTION

A+B

A+C - A+D

934,000

525,000

395,000 -

. 934,000

1,459,000 | 1.329.,000| ,

'_322g000

322,000

322,000 | 322,000

140,000

866.000

473,000

969.odd

1,006,000 |

613,000 | 1,109,000

© R -~ RADIAL

T - TANGENTIAL
P - VERTICAL

. PIPE BREAK CASE II IS
-~ 'BETWEEN PUMP AND
<. ELL ON REACTOR NOZZLE.
. PIPE BREAK CASE III

' EARTHQUAKE IN Z DIREC-
" TION ACTS NORMAL TO

" LINE. .-

IS AT STEAM GENERATOR

REACTOR COOLANT OUTLET



